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The light scattering properties of nonspherical particles have been
investigated. A volume integral equation technique suitable for cubical
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as a mechanism for relating these two quantities. Graphical techniques
permit rapid analysis of angular scattering resulcs.
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Problem Statement

The goal of this project is to quantify the optical and infrared
extinction properties of dielectric particles. Tasks include the develop-
ment of new numerical methods and the use of these methods to analyze the
polarized scattering and absorption characteristics of nonspherical par-
ticles.

Summary of Significant Results
1. Mueller Matrix Calculations.

We have calculated the eight nonzero elements of the Mueller
matrix for a set of randomly oriented prolate superspheroids. We
were able to show that all of the elements are almost equally sensi-
tive to small deformations in shape. In particular, the S element
does not appear to be uniquely sensitive to particle deformationms,
as has been indicated in some (limited) experimental results.

We have used the aerodynamic shape factor to parameterize
particle shape. The elements of the Mueller matrix have been para-
meterized in a similar fashion. Calculations for prolate and oblate
spheroids show that it should be possible to find a relationship
between particle and scattering parameters, although there is an
unresolved ambiguity between prolate and oblate particles which have
identical aercdynamic shape factors. Also, a number of different
approaches to classifying scattering results have ‘been studied. Most
are based on spectral decomposition of the angular scattering.

2. Scattering by Dust-type Particles.

An algorithm has been developed for calculating the scattering
by particles which are cubical or can be constructed from cubes.
Preliminar testing is complete, the correct small particle Rayleigh
behavior was obtained. After further testing we intend to calculate
the elements of the Mueller matrix for a variety of cubical and long
cylindrical particles. Ome part of the investigation will compare
the scattering by cubes and spheres to test the legitimacy of rep-
resenting atmospheric dust particles by spheres.

Unclassgified
SECURITY CLASSIFICATION OF THIS PAGE(When Date Bntered)




Unclassified

3. Scattering by Inhomogeneous Particles.

The combined finite element integral equation method has for the
first time been tested on nonspherical objects. The results, while
not exact do prove that the method works. However, there are still a
number of numerical problems which are proving difficult to overcome.
Namely, the numerical differentiation and singularity problems des-
cribed in previous reports. Furthermore, the computer memory and CPU
time required to run the program are excessive. We are now deciding
whether the method is going to be useful as a practical tool for
scattering research.

4. Scattering Calculations for Large Particles.

We have successfully used the T-matrix method to make calculations
for spheroidal ice crystal models with size parameters in the range of
20-30. These results have been compared with those for hexagonal
cylinders tc determine the effects of fine structure on the scattering
phase matrix elements. We have also made a large number of calculations
which will be compared with some experimental measurements on atmospheric
aerosols.
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